Obtaining sufficient operating room time for inpatient consults requiring an operative intervention is a persistent challenge for otolaryngologists.
A vailability and utilization of operating room (OR) time is a challenge for surgical specialties, with both economic and patient care implications. Unscheduled, or "add-on," cases have substantial impact on availability and utilization of OR resources. Such cases often overload specific time periods such as Monday mornings (after the weekend) and evenings (after the scheduled OR cases are finished). 1 Add-on cases also lead to increased difficulty in providing consistent staffing and can overload systems. 2, 3 When OR capacity is reached for a particular day, elective cases are either delayed to the next day or pushed into the evenings, neither of which is optimal for patient care. Previous reports in the literature have shown that delaying cases into the night increases morbidity and mortality, and delaying cases to another day simply postpones necessary care. 4 Efforts to optimize scheduling, particularly of add-on cases, has led to the concept of dedicated OR time for inpatient add-on cases to facilitate completion of cases in a timely manner and improve surgical quality. 5, 6 At our large, tertiary pediatric referral center, there is a high volume of otolaryngology consults, many of which require nonemergency operative intervention. Accommodating these add-on cases is challenging because it requires coordinating availability of an OR with anesthesia and OR staff and the attending otolaryngologist. The resulting coordination difficulty may often lead to delays in care for patients and, anecdotally, leads to patient dissatisfaction. Thus, the goals of our study were to examine the association of dedicated otolaryngology-specific OR block time with time from consultation to operative intervention for inpatients and to evaluate the utilization rates of this block time. Specifically, we hypothesized that a dedicated block of OR time would decrease the time between consultation and operative intervention and would be utilized at a high rate compared with national norms.
Methods
We performed a retrospective medical chart review of all inpatient otolaryngology consultations requiring a nonemergency operative procedures from January 1, 2015, to March 31, 2016, at a 584-bed tertiary care pediatric medical center. The study period was split into an 8-month preintervention period (January 1, 2015, through August 31, 2015) and a 7-month postintervention period (September 1, 2015, through March 31, 2016). All emergency cases (such as posttonsillectomy hemorrhage, imminent airway compromise, and airway foreign bodies) were excluded. The electronic medical record (EMR) was queried for all otolaryngology add-on cases, which were then cross-matched with billing records to ensure validity. Variables examined included case type, date of consultation, date of surgery, intensive care unit (ICU) status, actual operative time, turnover time, and scheduled operative time. The SQUIRE 2.0 guidelines for quality improvement research were used to report findings. 7 Institutional review board approval was obtained from the Cincinnati Children's Hospital and Medical Center, waiving written informed consent for deidentified data in a quality-improvement project. All patients and/or their parents or guardians provided written informed consent for the surgical procedures.
Intervention
In August 2015, the Division of Pediatric Otolaryngology instituted a once-weekly 5-hour block of OR time on Thursday afternoons dedicated to inpatient otolaryngology consults. The block time was reallocated from existing otolaryngology block time previously assigned to specific otolaryngology physicians for scheduled elective cases, so the net amount of time assigned to the otolaryngology service remained unchanged. This block of time is staffed on a rotating basis by 1 of 4 fellowship-trained pediatric otolaryngology attending physicians. The OR is made available to other services if no cases are scheduled by Thursday morning. Once the dedicated block time is filled, additional cases are either scheduled for the following week's block of time or added to a general add-on list shared between all surgical services depending on the urgency of the procedure. Prior to the institution of this block time, all otolaryngology cases were placed on an add-on list shared between all surgical services with either the consulting attending physician staying until the case was completed or the on-call pediatric otolaryngology attending performing the procedure.
Outcome Measures
The primary outcome measure was the time from consultation to the time an operation was performed. This was determined from review of the EMR. The secondary outcome measure was OR utilization, which was calculated using the following standard method: dividing scheduled OR time by actual OR time utilized. 3 The time it took to turn over the room was not included in OR utilization times and was classified as unutilized time. Procedures performed in conjunction with other services (most commonly pulmonary flexible bronchoscopy) were counted as utilized OR time. Adjusted OR utilization was calculated to account for cases from other surgical services running over into the dedicated block of otolaryngology time by subtracting this overrun from the block time. Cases canceled on the day of the procedure were included as unutilized time. Outcome measures were compared before and after intervention. The t test was used for continuous variables. A 2-tailed P = .05 was considered statistically significant for
Key Points
Question Could a dedicated block of operating room time help reduce the time from inpatient consult to operating room, and would it be adequately utilized?
Findings In this review of 316 cases, the institution of a dedicated block of operating room time was associated with decreased time of 3 days from consult to operating room and had an adjusted utilization rate of 86%.
Meaning Institution of a dedicated block of operating room time to triage inpatient consults is highly utilized and is associated with decreased time to operating room for consult patients. this study. All analyses were performed using the PSPP statistical package (Free Software Foundation).
Results
During the 15-month study period, 316 inpatient nonemergency add-on procedures were performed, including 108 patients (34%) admitted to the ICU ( Table 1) . On average, 20 add-on procedures were performed each month before the intervention, and 19 add-on procedures were performed after the intervention, and there was no significant difference in case makeup before and after the intervention. There was a 15% drop in the number of add-on cases after the intervention from 10 cases/mo prior to intervention to 8.5 cases/mo after intervention (absolute difference 1.5 cases; 95% CI, 1.1-1.9 cases), and the percentage of cases performed on the weekend dropped from 10% to 8% (absolute difference 2%; 95% CI, −0.76% to 4.8%). Overall, 79% of the procedures performed were microlaryngoscopy and bronchoscopy (n = 251), either without intervention (n = 180) or with intervention (n = 71). The next most commonly performed procedure was tracheostomy, accounting for 8% of cases performed (n = 26). Other cases performed are summarized in Table 2 .
Prior to the institution of the add-on OR, the mean (SD) time between otolaryngology consultation and OR procedure was 7.8 ( The total available add-on room OR time during the study period was 8700 minutes, of which 6449 minutes were utilized by otolaryngology procedures for an overall utilization of 74%. After accounting for delays due to other services, the adjusted block time utilized by the otolaryngology service was 7617 minutes (8700−1083 minutes of overrun from other services), for an adjusted OR utilization rate of 85%. During the intervention, there was 1 instance where the block time was utilized for a semi-emergency airway reconstruction case that required moving other cases to an add-on list that otherwise would have utilized the block time.
Discussion
To our knowledge, this is the first study looking at the impact of a dedicated block of OR time on timeliness of care in pediatric otolaryngology. Our data indicate that use of this block of dedicated OR time decreased the mean time between initial consultation and the OR by nearly 3.5 days (approximately 40%). For ICU patients, there was a trend toward decreased time from consultation to OR. This population is difficult to analyze because ICU patients tend to fall into 1 of 2 categories: (1) patients who acutely require intervention and cannot wait for the once-a-week block of OR time and (2) patients requiring long-term ventilation who need nonurgent tracheostomy, which is delayed until the next open block of dedicated OR time.
Recent studies from orthopedic surgery, a specialty with a high number of urgent, nonemergency add-on cases, suggest that dedic ated OR time for unscheduled c ases decreased time from initial consultation to operative care by 50%, decreased the number of after-hours operations, and decreased overall complication rates. 5, 6 Since a large number of ORs run late to accommodate add-on otolaryngology cases, and since patient satisfaction is degraded by prolonged wait times between consultation and OR evaluation, we proposed the institution of a block of OR time for add-on cases as a quality-improvement initiative. After discussions with the departments of anesthesia and surgery and OR administration, a trial of the dedicated block time was initiated for the present study. This approach to scheduling add-on cases was a substantial change from the normal scheduling process, and the support of the chief surgeon was necessary to facilitate approval of the trial. A strong relationship between perioperative services and a willingness to pursue interventions outside of generally accepted policies is necessary to allow any such intervention to succeed, and the importance of cross-department communication cannot be overstated. We gathered data on time from consultation to operative care because it was a primary concern of inpatient consulting services requiring surgical services, and it is important for patient satisfaction. We also gathered data on OR utilization because there were initially concerns that the block time might not be used to the full capacity. Our results compared favorably with the previous orthopedic literature, showing a 40% decrease in the amount of time from initial consultation to operative care (for inpatient cases). Utilization of the dedicated block time was 74%, which is comparable to generally reported norms and to the ideal utilization rates of 60% to 80%. 8, 9 Our utilization results are also similar to previously reported OR utilization rates in pediatric otolaryngology. [10] [11] [12] [13] [14] Scheduling for the OR is a complex process, and the myriad factors contributing to this complexity are more pronounced for inpatients requiring surgical care, particularly for cases that are unscheduled. Inpatient add-on cases have a high cancelation rate, are difficult to schedule with respect to appropriate time and ancillary staffing, and The potential benefits of dedicated time for unscheduled cases are numerous. For patients, having a scheduled time minimizes the period of time that a patient must refrain from eating and allows for better planning of other diagnostic or care activities that may have been put on hold while awaiting the OR. Additionally, it allows families to plan accordingly for a scheduled procedure with the potential to improve patient and caregiver satisfaction. It is well documented that shorter wait times improve patient satisfaction scores. [18] [19] [20] While complication rates were not directly examined in this study, published literature also supports that these may decrease when procedures have a scheduled time. 5, 6 Anecdotally, one of us (A.J.R.) was the resident responsible for taking inpatient consultations at the time the add-on OR time block was instituted, and he noted that being able to give a defined day to families who were waiting for elective procedures such as airway evaluation was very warmly received. Additionally, the health care system benefits from dedicated OR time for add-on cases. For hospitals and OR staff, having scheduled cases decreases variability and allows more consistent staffing by decreasing after-hours utilization of anesthesia care and OR staff. The use of a dedicated OR allows for the surgical schedule to avoid overutilization of OR resources during certain periods of the week and underutilization during other periods. Performing cases earlier may also decrease the likelihood of elective cases evolving into emergency cases, especially for children with airway symptoms, indicating a potential opportunity for improved quality. Decreased wait times may also facilitate earlier discharge, which theoretically should improve the overall patient flow of the hospital and may improve patient satisfaction. 21 Finally, for surgeons, having scheduled cases allows OR staff familiar with otolaryngology procedures to be present, thus improving OR flow and surgeon satisfaction. In addition, there is a theoretical benefit of decreasing the number cases performed after hours, though our study did not specifically evaluate this. We did, however, find a slight decrease in the number of add-on cases performed on the weekend.
Limitations
Limitations of this study include those inherent to retrospective data collection. There may have also been some add-on cases that were not captured by our review, but given that we used both the EMR and billing records, this seems unlikely. Prior to the intervention, some inpatient cases may have been scheduled through regular channels and were not tagged as add-on cases, but we are unable to capture that data, as these cases were not identified as add-on's in the EMR. Additionally, we did not evaluate the impact of the dedicated OR on cost, hospital length of stay, or complication rate. The success of a dedicated add-on OR also may not translate to other institutions with smaller numbers of unscheduled cases but is likely applicable to other large tertiary care centers. Further research will be necessary to determine the impact of a dedicated OR block on these factors. 
